Gonadotropin-releasing hormone immunoreactivity in the nasal epithelia of adults with Kallmann's syndrome and isolated hypogonadotropic hypogonadism and in the early midtrimester human fetus.
GnRH-secreting neurons are known to originate in the epithelium of the medial olfactory placode, whence they migrate along the axons of the terminal nerve via the forebrain and into the hypothalamus. Synaptic contact between the developing olfactory bulbs and fascicles of the vomeronasal, terminal, and olfactory nerves does not occur in Kallmann's syndrome. Consequently, there is migration arrest of GnRH cells and partial or complete failure of formation of the olfactory bulbs, resulting in severe olfactory deficit and hypogonadotropic hypogonadism. In the present study, using an immunofluorescent, double immunostaining technique and confocal laser scanning microscopy, we observed GnRH-immunoreactive neurons in the hypothalamus of a 14-week-old human fetus. However, migration of GnRH neurons was not complete, and indeed, such cells were seen to be migrating along terminal nerve fascicles beneath the cribriform plate in a 16-week-old fetus. The same immunofluorescent technique demonstrated the presence of GnRH cells in biopsies of nasal mucosa obtained from three adults with Kallmann's syndrome, one normosmic subject with hypogonadotropic hypogonadism, and a eugonadal male cadaver. These findings are consistent with two different interpretations: the nasal GnRH neurons may be vestigial, representing cells that failed to migrate during embryogenesis; alternatively, they may have been generated de novo later in life, a possibility consistent with the recognized plasticity of human postnatal olfactory neuroepithelium. They also reveal that subjects with the normosmic (i.e. non-Kallmann's) form of GnRH deficiency are able to synthesize immunologically recognizable GnRH, implying that failure of GnRH synthesis is not responsible for this type of hypogonadotropic hypogonadism.